An attempt has been made to examine whether maternal education influences the antenatal care (ANC) visit in Bangladesh using sequential logistic regression models with an interaction between maternal education and place of residence. For the purpose of analysis, Bangladesh Demographic and Health Survey (BDHS), 2014 data set have been used. The findings emerged from the study show a significant increase of adequate ANC visits among pregnant women with the increase in maternal education level. Moreover, interaction between maternal education and place of residence provides a significant effect on complete ANC visits. The finding justifies an influential impact of maternal education on ANC visits over place of residence. Female participation in the education programs needs to be increased because maternal education signifies a strong positive association with ANC visits.
Introduction
In last few decades, maternal morbidity and mortality have been reduced significantly in developed countries (Donnay 2000) . However, the situation is different in many developing regions of the world. In order to ensure better health of pregnant women and delivery of a healthy baby as well, it is necessary to have at least four antenatal care visits (ANC) for uncomplicated pregnancies and more are necessary only in cases of complications shown by empirical evidence (Villar et al. 2001) . According to a worldwide survey study, maternal education is found to play a vital role on maternal mortality. Moreover, maternal mortality rate tends to be higher in countries where female literacy rate is lower than their male counterparts (McAlister and Baskett 2006) . This is because mother's health care seeking behavior is highly influenced by her education and mothers with higher education use health care services to a greater extent than the mothers with lower education. Education makes women aware of the effects of poor health and makes them understand the demand and utilization of health care (Rahman et al. 2008) . The effect of distance to health care centers is minimized by educated mothers as their own health and child health are their first priorities (Matsuyama 2012) . Several other studies support that the utilization of ANC is influenced by women's autonomy and decision-making power over their own health (Matsumura and Gubhaju 2001, Raghupathy 1996) . The place of residence, urban or rural area, is also a factor affecting the use of ANC. Some studies have shown differences between the urban and rural areas in knowledge, attitude and practices of women towards antenatal care (Kishk 2002 , Alexandre *Author for correspondence: <akibfarhan444@yahoo.com>. et al. 2005 . Moreover, the urban-rural differential in ANC coverage continues to be large in Bangladesh. Almost 74% of urban women received ANC from a medically-trained provider compared with 49% of rural women (BDHS 2011).
The Health, Population and Nutrition Sector Development Program (HPNSDP) results framework sets a target of 50 per cent of pregnant women making at least four antenatal care visits to be achieved by 2016. Though in Bangladesh, the percentage of pregnant women who made four or more ANC visits has increased, from 17 per cent in 2004 to the current level of 31 per cent, this is far behind in reaching the target (BDHS 2014) . Therefore, the study of ANC visits has earned great attention to the researchers and policy makers. In a few studies, it was found that factors such as mother's age at birth, gender of child, wealth index, birth order, exposed to media etc. may play vital role in influencing ANC visit during pregnancy (Magadi et al. 2000 , Nisar and White 2003 , Overbosch et al. 2004 , Sibley et al. 2004 , Sharma 2004 , Alam et al. 2005 , Kabir et al. 2005 , Shahjahan et al. 2012 , Rahman et al. 2017 ). An attempt has been made to identify whether maternal education influences ANC visit during pregnancy in Bangladesh using sequential logistic regression models. It is also examined the relative importance of maternal education and place of residence by incorporating the interaction effect. For the purpose of analysis, Bangladesh Demographic and Health Survey (BDHS), 2014 data set have been used.
Materials and Methods
The study has utilized the nationwide data of BDHS 2014 (individual recode data). A two stage stratified sampling procedure was used to obtain the data, where in the first stage, 600 clusters were selected from both the rural (393 clusters) urban areas (207 clusters) of the country and in the second stage of sampling, a systematic sample of 30 households was selected on average from each enumeration area. In the 2014 BDHS, a total of 17863 ever married women of age 12-49 from the selected households were interviewed who had given birth in the three years preceding the survey and they were asked a number of questions about maternal and child health care. Information on ANC was assessed for women who gave birth in the three years preceding the survey. Among women with two or more live births during the three-year-period, data refer to the most recent live birth only.
The main aim of this paper is to identify the influence of maternal education on ANC visit during pregnancy in Bangladesh. In the analysis, to collect the data on ANC visit during pregnancy, we have considered last birth of women who gave birth in the three years preceding the survey and finally a total of 4470 women were selected in this study.
On the basis of literature review on ANC visit during pregnancy, (Pamela et al. 2005 , Simkhada et al. 2006 , Simkhada et al. 2007 , Islam and Odland 2011 , Shahjahan et al. 2012 , Christopher et al. 2013 , Edward et al. 2013 , Anchang-Kimbi et al. 2014 ) the factors considered in this paper are age of mother's at birth of index children in years (< 20, 20 -30, > 30 ), mother's education level (no, primary, secondary, higher), place of residence (urban, rural), birth order number (first birth, second and third birth, and others), wealth index (poor, middle, rich), exposure to media (yes, no), mother's working status (yes, no) and aware of community clinic (yes, no).
In studies with a dichotomous dependent variable, a logistic regression model is a common choice, which estimates the effects of a set of explanatory variables on the dependent variable. In this study, the dependent variable, ANC visits during pregnancy has been coded as a dichotomous variable where ANC visit = 1 for the complete ANC visits (ANC visits ≥ 4) and 0 for fewer ANC visits(ANC visits ≤ 3). Hence, to model the relationship of maternal education and ANC visit, a sequential logistic regression modeling technique has been applied controlling the effects of other demographic and socio-economic variables.
To examine the association between maternal education and antenatal care visits, sampling weights have been used. As this paper aims to determine the influence of maternal education on antenatal care visits, not to find any national level estimates, the design weights have not been considered in the regression analysis (Winship and Radbil 1994) . For the purpose of computation, STATA 12.1 has been used.
Results and Discussion
Three major steps have been performed in this study for the purpose of analysis. Percentage distribution of each category of the selected variables has been given to show the pattern of the data on selected factors. Then weighted Chi-square test is performed to identify the unadjusted potential factors associated with ANC visits during pregnancy. Finally, stepwise logistic regression models have been fitted to the data to find out the effect of maternal education on ANC visits controlling the effects of other important demographic and socio-economic variables.
Univariate analysis: It is observed that more than half of the mothers (73.10%) gave their birth at their young age (age less than 20 years), while 26.40% of mothers gave birth when they were in age group 20 -30 and 0.50% of mother's age at birth was more than 30 years. Among all women, 14.20% have no education while 28 per cent completed primary and 47.70 per cent completed their secondary education. Moreover, there are a few women (10.10%) who completed their higher education. The distribution of respondents with respect to place of residence is 73.90 and 26.10% for the rural and urban areas, respectively. It is also observed that 39.90% of the children are the first babies of their mother. Highest number of children were from poor families (40.60%) whereas 19.10% children were from middle class families. It is seen that a large number of mothers (61.70%) were found to be exposed to media. Among all women, only 23.50% are working. Moreover, it can be observed that only 28.50% of women are aware of community clinic.
In this paper, the event of interest is the complete ANC visits during pregnancy. Out of 4470 observations, only 31.30% women experienced the event.
Bivariate analysis: An attempt has been made to find out the unadjusted association of selected factors with ANC visit during pregnancy. The cross tabulation with Chi-square test is used to determine whether a specific covariate has significant association with ANC visits during pregnancy. The results are given in Table 1 . It is observed that complete ANC visits were highest for children whose mother's age at birth were above 30 and lowest for children whose mother's age at birth were below 20. Mother's level of education has a similar directional relationship with complete ANC visit. For example, complete ANC visit is highest among the children whose mothers are higher educated. Similar results also exist among the categories of wealth index; as wealth increases, the extent of complete ANC visit among women increases. It can be observed that complete ANC visit is higher in urban area compared to rural area. Complete ANC visit is higher for the children who were the first babies of their parents. Moreover, complete ANC visit is higher for the children whose mothers were exposed to media. However, children whose mothers were working outside their home, have lower complete ANC visits. Table 1 that all the selected covariates except community clinic awareness were found to have significant association with ANC visits during pregnancy as p-values were less than 0.05.
It is clear from

Logistic regression models:
The current paper aims to focus the influence of maternal education on complete ANC visit (≥ 4). For the purpose of analysis, stepwise logistic modeling technique has been employed. In Model 1, only maternal education was considered as covariate. In Model 2, some demographic variables have been incorporated along with covariate considered in Model 1 to examine how demographic factors change the influence of maternal education on complete ANC visits. Similarly, the socioeconomic variables were added to construct Model 3. Finally, Model 4 involves interaction component between maternal education and place of residence along with covariates considered in Model 3. Estimated regression coefficient, odds ratio along with p-value for all models are shown in Table 2 .
From Model 1, it is clear that there is a highly significant unadjusted association between maternal education and complete ANC visits. Odds ratio reported in Table 2 confirms that illiterate women have 90.1% lower odds of having at least 4 ANC visits compared to higher educated women. Moreover, mothers with primary and secondary education have, respectively 84.0 and 66.4% lower odds of having complete ANC visits compared to mothers with higher education.
In Model 2, considering demographic variables (mother's age at birth and birth order) and maternal education as covariate, we observed that mothers with education level primary, secondary and no education have, respectively 79.8, 60.1 and 86.6% lower odds of occurring complete ANC visits compared to higher educated mothers and these findings are highly significant. However, a significant difference of receiving complete ANC visits has been observed between categories of mother's age at birth. Women who were below 20 years at the time of birth are 0.421 times likely to receive at least four ANC visits compared to the women who were above 30 years at the time of their first birth. Moreover, mothers during their first pregnancy have 55.8% higher odd of having complete ANC visits compared to pregnancies of higher order (4th and above). In addition, 46.8% higher odd of having complete ANC have been found among mothers during their second and third pregnancies compared to their pregnancies with order 4th and above.
Result obtained from Model 3 confirms that maternal education provides a significant association with complete ANC visits controlling some important socio-economic and demographic variables. Result shows that women who have no education, primary and secondary education, respectively have 0.240, 0.323 and 0.514 times odd to have complete ANC visits compared to the women having higher education. In addition, higher birth order is inversely and significantly associated with the number of ANC visits by expecting mothers. It is seen that for the first baby and babies with order 2nd and 3rd, women have, respectively 44.2 and 36.8% higher odd to have at least four ANC visits compared to the other babies. It is observed that women from urban area have 51.7% higher odd of having complete ANC visits compared to the women from rural area and it is proved to be an influential factor for ANC visits at 1% level of significance. Moreover, women from poor (OR = 0.572) and middle (OR = 0.564) families are significantly less likely to experience complete ANC visits compared to the women from rich families. Also, it can be observed that the odd of having complete ANC visits for the women who are exposed to media is 59.1% higher compared to the women who are not exposed to media and is a potential factor for ANC visits at 1% level of significance. The variables mother's age at birth and working status are found insignificant in Model 3.
The final model, Model 4, incorporates interaction terms between mother's education and residence along with the previously included socioeconomic and demographic variables. Under this model it is observed that women who have no education, primary and secondary education, have respectively 65.2% (p-value < 0.01), 48.2% (p-value < 0.01) and 22.4% (p-value < 0.1) lower odd to have complete ANC visits compared to the women having higher education. The variable birth order is also found to have significant effect on complete ANC visits by expecting mothers. It is seen that for the first baby and babies with order 2nd and 3rd, women have respectively 46.5 and 37.4% higher odd to have at least four ANC visits compared to the babies with order 4 and above. It is observed that women from urban area have 3.246 times odd of having complete ANC visits compared to the women from rural area and it is found to be a significant factor for ANC visit at 1% level of significance. Moreover, women from poor (OR = 0.555) and middle (OR = 0.566) families are significantly less likely to experience complete ANC visits compared to the women from rich families. Also, it can be observed that the odd of having complete ANC visits for the women who are exposed to media is 61.6% higher compared to the women who are not exposed to media and the result is found significant at 1% level of significance. Table 3 shows the odds ratios for interactions that have been calculated according to the work done by Chen (2003) .The interaction between mother's education and residence reveals that women residing in rural areas with education level secondary, primary and illiterate have 22.4, 48.2 and 67.5% lower odd of having complete ANC visits compared to higher educated women who live in rural areas. Moreover, an illiterate woman who lives in urban area is 45.1% less likely to have at least four ANC visits than a woman with higher education who lives in rural area. It is also observed that the odd of having complete ANC visits for women who attended primary school and live in urban areas are 38.7% lower compared to the women who have higher education and live in rural areas. However, women from urban areas with secondary education are 1.04 times as likely as to have complete ANC visits than women from rural areas with higher education. Maternal education is one of the key factors that enhance knowledge among mothers regarding maternal and child health during pregnancy period which is a key indicator of safe and healthy delivery. In this study, the importance of maternal education has been conducted on ANC visits in Bangladesh using sequential logistic regression models. The first model provides unadjusted effect of maternal education on ANC visits. Models 2 and 3 include some important demographic and socio-economic variables, respectively that were found significant in chi-square test. Finally Model 4 involves both demographic and socioeconomic variables along with interaction term between maternal education and place of residence. The Model 1 shows a significant unadjusted association between maternal education and ANC visits. After controlling the effect of demographic and socio-economic variables in Models 2, 3 and 4, it is found that though the magnitude of the effect of maternal education on ANC visits is decreasing but still it remains significant on ANC visits. The findings emerged from the study show a significant increase of adequate ANC visits among pregnant women with the increase in maternal education level. Moreover, interaction between maternal education and place of residence provides a significant effect on complete ANC visits. A higher chance of having complete ANC visits has been found significant among mothers with secondary education residing in urban area compared to higher educated mothers who belong to rural area. According to this finding it can be observed that the difference of the mother's education level from secondary to higher is getting dominated by place of residence. In the case of illiterate and primary educated mothers, the interactions reveal a noticeable result. Despite living in urban areas, illiterate and primary educated mothers have lower odds of receiving adequate ANC visits compared to mothers residing in rural areas who have higher education. This finding justifies an influential impact of maternal education on ANC visits over place of residence. This may happen because improved educational status of mothers may help them to enrich their knowledge to demand and seek proper health care important to negate pregnancy complications.
Though Bangladesh has witnessed a huge improvement in ANC visits during the last decade, still the study of ANC visit has become one of the most important issues because of lower rate compared to other developed and developing countries. Findings of the study prove maternal education as an important factor for adequate ANC visits. Therefore, emphasis should be given more on educating women as well as improving maternal health care services. Government efforts should be designed to enhance female education at least secondary level for future favorable health outcomes. Moreover information, education and communication on ANC must be intensified to reach the rural mothers which consequently alleviate maternal mortality rate and promote better maternal and child health.
